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bailout maneuver for a misplaced endograft. The long-term durability of this
procedure is unknown and requires further study.
Cutting Balloon Angioplasty to Relieve Femoral Artery Occlusion
Associated with a Vascular Closure Device
Shane D. O’Keeffe, Jacob Perry, David J. Minion, Eleftherios S. Xenos, and
Ehab E. Sorial, From the University of Kentucky Medical Center. Lexing-
ton, Ky
Background: Vascular closure devices have been increasingly used in
the setting of endovascular arterial procedures to achieve rapid hemostasis,
avoid the discomfort of manual compression, and accelerate patient recov-
ery. These devices are not without complication, however; among them is
arterial occlusion. Treatment of such complications has traditionally re-
quired open surgical repair, which is often undesirable given the comorbidi-
ties common to patients undergoing such procedures. We describe two cases
of femoral artery occlusion secondary to the use of suture-mediated vascular
closure devices successfully treated with cutting balloon angioplasty.
Case report: Patient 1. A 79-year-old woman developed a cold,
pulseless right lower extremity immediately after coronary angiography
through right femoral access. A Perclose vascular closure device (Abbott,
Abbott Park, Ill) had been used to close the site of the arterial puncture.
Angiography from the contralateral groin confirmed occlusion of the right
common femoral artery (Fig 1, A). The occlusion was successfully traversed
with a guidewire. Initially, standard angioplasty of the lesion was attempted,
without improvement. Repeat angioplasty using a 7-mm cutting balloon
(Boston Scientific, Letterkenny, Ireland) resulted in complete restoration of
arterial luminal patency and normal pedal pulses (Fig 1, B). Patient 2. A
25-year-old man with a history of congenital heart disease presented with
complaints of short distance claudication and numbness in the right leg since
a cardiac catheterization was done through a right femoral access 1 day
earlier. Again, a Perclose device had been used to close the site of arterial
puncture. Duplex imaging confirmed occlusion of the right common fem-
oral artery. Based on our experience with Patient 1, we proceeded directly
with angioplasty using a 5-mm cutting balloon from a contralateral ap-
proach. The angioplasty was successful in cutting the Perclose suture and
resulted in successful re-establishment of right lower extremity flow (Fig 2).
Discussion: Occlusive complications secondary to suture-mediated
closure devices are usually the result of inadvertent posterior wall puncture
and subsequent apposition of the anterior and posterior walls by the suture
during deployment of the device. Therefore, it is not surprising that initial
standard balloon angioplasty failed in Patient 1. In fact, further attempts
would likely have torn the artery or at best just loosened the suture. In
contrast, the atherotomes of the cutting balloon directly addressed the
underlying problem by incising and releasing the monofilament suture itself
and obviated the need for open surgical intervention in these two patients.
To our knowledge, the use of cutting balloon angioplasty for this purpose
has not been previously described in the medical literature. Based on our
small experience, we believe that this technique has utility in the manage-
Fig 1. A, Angiography from the contralateral groin confirmed
occlusion of the right common femoral artery. B, Repeat angio-
plasty using a 7-mm cutting balloon resulted in complete restora-
tion of arterial luminal patency and normal pedal pulses.ment of patients who develop arterial occlusion after the use of a suture
mediated closure device.
Subintimal Snare Technique as a Safe and Reliable Means of Recanu-
lating Chronic Total Occlusions of the Iliacs
John P. Henretta, Michael Douglas, Lemuel Kirby, Douglas MacMillan,
and Richard Bock, From Mission-St. Joseph’s Hospital. Asheville, NC
Background: An 87-year-old woman presented with a history of
previous right femoral-to-left femoral artery bypass grafting performed for
claudication approximately 2 years earlier at a small community hospital.
Complicating her postoperative course was difficult wound healing of both
groins. She now presented with purulent drainage from the left groin, with
evident infection of the prosthetic bypass material.
Methods: Computed tomographic angiography showed chronic total
occlusion (CTO) of the left common iliac artery (CIA) as seen previous to
the extra-anatomic bypass procedure as well as evidence of the infection
incorporating the prosthetic femoral-to-femoral graft. Subsequent angiog-
raphy was performed with repeat cannulation of the chronically occluded left
CIA. Access to the left iliac vasculature was obtained with a cutdown of the
patent superficial femoral artery in the midthigh, well removed from the
infected left groin. Attempts to cross the CTOof the left CIAwith antegrade
and retrograde approaches were complicated by subintimal dissection planes
extending beyond the intended treatment site. A subintimal snare technique
was therefore incorporated. This involved snaring a Glidewire passed ante-
grade from the right femoral access with a snare passed retrograde from the
left femoral access. The actual snare was performed in the subintimal plane of
the left CIA CTO. With successful crossing of the CTO now assured, the
lesion was treated with balloon-mounted stenting, resulting in an excellent
angiographic and clinical result. The infected femoral-to-femoral bypass
graft was subsequently removed, with vein patch angioplasty of both com-
mon femoral arteries. The patient had an uneventful recovery. All operative
wounds have healed, and normal perfusion has been maintained to both
lower extremities.
Results: This case represents a modified endovascular option for treat-
ment of an infected prosthetic graft. Other treatment options would have
posed significantly higher complication risks for this patient. The subintimal
snare technique incorporated during this case has been reviewed since its
inception (within the practice) approximately 26 months ago. During this
time, a retrospective analysis reveals that the primary author has treated 22
CTOs of CIAs. Five of these were crossed with relative ease with either direct
antegrade or retrograde wire passage. The remaining 17 cases showed
evidence of subintimal dissection beyond the target lesion with attempts at
simple wire passage. The subintimal snare technique was therefore used in
each case without failure. Balloon-mounted stents were used in all cases and
successful recannulation was achieved. There were no complications involv-
ing extension of dissection beyond the treated lesions. All treatment sites
have remained patent, albeit for a fairly short follow-up period. Patent
internal iliac arteries beyond the CIA CTOs have been spared with this
technique.
Conclusions: The subintimal snare technique used to cross and sub-
Fig 2. A, Flow to the right lower extremity, which was blocked by
the Perclose suture was (B) restored after angioplasty.sequently recannulate CTOs of CIAs is reliable, safe, and, thus far, a durable
means of treatment. This technique assures crossing of CTOs from true
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injury, or extension of dissection beyond the targeted treatment site.
Midterm Outcomes of Secondary Procedures Following Endovascular
Aneurysm Repair: A Prospective Analysis
ManishMehta, Yaron Sternbach, John B. Taggert, Paul B. Kreienberg, Sean
P. Roddy, Philip S. K. Paty, R. Clement Darling III, Benjamin B. Chang,
Dhiraj M. Shah, and Kathleen J. Ozsvath, From The Vascular Group
PLLC. Albany, NY
Background: We evaluated the outcomes of secondary procedures
after endovascular aneurysm repair (EVAR).
Methods: From 2002 to 2008, 1450 patients underwent EVAR and
were evaluated by computed tomography angiography (CTA) every 6 to 12
months. Patients with type I and III endoleaks, unexplained endotension,
limb occlusion, stent graft migration with and without type I endoleak, and
aneurysm rupture underwent secondary interventions. Type II endoleaks at
6 months without a decrease in the aneurysm sac underwent translumbar
embolization. Data were prospectively collected.
Results: After 1450 EVAR procedures, 1362 elective (94%) and 88
emergency (6%), 259 patients (17.9%) required additional procedures dur-
ing a mean follow-up of 32 months (range, 1-84 months). Of these, 229
(15.8%) required secondary procedures consisting of 200 endovascular
(87%) and 29 open surgical procedures (13%; Table). Of 29 patients with
aneurysm rupture, 22 (76%) were considered lost to follow-up after the
initial EVAR. An additional 30 patients (2.1%) required tertiary procedures,
including repeat translumbar embolization in 12 (0.8%), repeat proximal
stent graft extension for migration in 11 (0.8%), and elective open surgical
repair in 7 (0.5%). The overall mortality of these second and third proce-
dures was 3.9% and was highest in the aneurysm rupture group at 15% (4 of
29 patients; Table).
Conclusions: Our midterm experience indicates that 18% of patients
require additional secondary and tertiary procedures. Almost all of these
patients can be managed by endovascular means, with acceptable overall
mortality of 3.9%. Most type I endoleaks can be successfully treated by
translumbar embolization. Most patients with delayed aneurysm rupture
after EVAR can be successfully managed by endovascular or open surgical
repair.
Table. Midterm outcomes of secondary procedures after
endovascular aneurysm repair
Indication No. (%) Secondary procedures No. (%) Death No. (%)
Endoleak
Type I 39 (2.7) Proximal SG extension 14 (36) 2 (5)
TL embo 17 (44)
Spontaneous seal 6 (15)
Open surgical repair 2 (5)
Type II 104 (7.1) TL embo 98 (94) 2 (2)
Transfemoral embo 6 (6)
Type III 3 (0.2) SG extension 3 (100) -
Endotension 12 (0.8) SG relining 8 (67) -
Open surgical repair 2 (17)
No treatment 2 (17)
Limb thrombosis 14 (1) Fem-fem bypass 7 (50) 1 (7)
SG thrombectomy 5 (36)
No treatment 2 (14)
Migration 38 (2.6) SG extension 28 (74) 1 (3)
AUI 10 (36)
Rupture 29 (2.0) Open surgical repair 15 (52) 4 (15)
EVAR 13 (45)
Refused treatment 1 (3)
AUI, aortouniiliac, EVAR, endovascular aneurysm repair; SG, stent graft;
TL, translumbar.
Risk Factors for Late Mortality Following Endovascular Thoracic
Aneurysm Repair
Jayer Chung, Karthik Kasirajan, Ravi Veeraswamy, Matthew Corriere,
Thomas Dodson, Ross Milner, Atef Salam, and Elliot L. Chaikof, From
Emory University. Atlanta, Ga
Background: This study identified risk factors for late mortality after
thoracic endovascular aortic repair (TEVAR).
Methods: A retrospective analysis of a prospectively maintained data-
base of consecutive TEVAR was conducted. Thirty-day and late survival was
determined by medical record review, telephone contact, or query of the
Social Security Death Index. Late mortality was assessed with respect to
patient characteristics at the time of initial treatment (ages, gender, pulmo-
nary, cardiac and renal disease, hypertension, hyperlipidemia, diabetes,
medication) preoperative laboratory values (albumin, hemoglobin, whiteblood cell [WBC] count, platelet count, creatinine), pathology (aneurysm
type, diameter), clinical presentation (symptomatic, rupture), and treatment
adjuncts (debranching). Variables significant by univariate analysis were
entered into a multivariate Cox regression model to ascertain independent
predictors of mortality.
Results: From 1998 and 2009, 252 patients (149men; median age, 70
years) underwent TEVAR. Indications were degenerative thoracic aortic
aneurysm (TAA) in 143, type B dissection in 62, mycotic aneurysm in 13,
traumatic disruption in 12, penetrating ulcer/intramural hematoma in 10,
anastomotic pseudoaneurysm in 4, or other pathology in 8. The 30-day
mortality was 9.5%, with stroke or spinal cord injury in 5.6%. Mean  SD
follow-up was 22  22 months, with a Kaplan-Meier mean survival of 53
months. Predominant causes of late death were cardiac disease, malignancy,
and chronic obstructive pulmonary disease (COPD). Predictors of late death
by univariate analysis included age (P  .01), cardiac arrhythmia (P  .03),
COPD (P .05), hyperlipidemia (P .03), statin use (P .02), aneurysm
diameter (P  .01), rupture, and elevated creatinine (P  01). Multivariate
analysis revealed that rupture (hazard ratio [HR] 3.1; 95% confidence
interval [CI], 1.02-9.44; P  03), debranching (HR, 2.20; 95% CI, 1.09-
4.24; P .03), preoperativeWBC count (HR, 1.23; 95%CI 1.09-1.39; P
.001), and aneurysm diameter (HR, 1.02; 95% CI 1.01-1.03; P .04) were
independent predictors of late mortality. Subgroup analysis of patients
undergoing elective TEVAR for asymptomatic, nonruptured TAA demon-
strated that debranching (HR, 2.47; 95% CI, 1.13-5.39; P  .02), WBC
count (HR, 1.19; 95% CI, 1.01-1.40; P  .04), and aneurysm diameter
(HR, 1.03; 95% CI 1.01-1.05; P .01) remain independently predictive of
late mortality (Fig 1).
Conclusions: Despite adequate initial repair, long-term survival after
TEVAR remains compromised. Concurrent debranching, preoperative
WBC count, and aneurysm diameter independently predict late mortality
irrespective of clinical presentation and may assist in risk stratification.
Defining the Burden of Indigent Vascular Care: The Impact of Socio-
economic Factors on Lower Extremity Revascularization
Christopher A. Durham, Dorian J. deFreitas, Mark M. Manwaring, Carolyn
Mohr, Charles S. Powell, William M. Bogey, Frank M. Parker, and Michael
C. Stoner, From East Carolina University. Greenville, NC
Background:Within the context of health care system reform, the cost
efficacy of lower extremity revascularization remains a timely topic. The
effect of an individual patient’s socioeconomic status represents an under-
studied aspect of vascular care, especially with respect to longitudinal costs
and outcomes. The purpose of this study was to examine the relationship
between socioeconomic status and these factors.
Methods: A retrospective femoropopliteal revascularization database,
which included socioeconomic factors (household income, education level,
and payor status), in addition to standard demographic, clinical, anatomic,
and procedural variables, was analyzed during a 3-year period. Patients were
stratified by income level (low income [LI] 200% federal poverty level
[$42,400 for a household of 4], and higher income [HI] 200% federal
poverty level) and revascularization technique (open vs endovascular), and
analyzed for the end points of primary assisted patency, amortized cost per
day of patency, and limb salvage. Data were analyzed with univariate and
multivariate techniques.
Results: A total of 187 patients were identified with complete data for
analysis, 145 in the LI and 41 in theHI cohorts. LI patients differed fromHI
Fig 1. Survival after thoracic endovascular aortic repair is shown
for (A) the study population stratified by white blood cell (WBC)
count 103 cells/mL and 103 cells/mL (P  .01) and (B) for
the subgroup of asymptomatic nonruptured thoracic aneurysms
stratified by WBC count (P  .01)patients by mean age (66.2 1.0 vs 61.8 1.5 years, P .04), high school
graduate rate (51.4% vs 85.4%, P  .001), presence of tissue loss (30.1% vs
